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Equipment for the Transient Capture of Chaotic Microwave Signals 

 

In this project a DPO77002SX Tektronix Oscilloscope was purchased for the measurement and analysis 
of high-frequency signal and their characteristics. Key to the acquisition and analysis of high-frequency 
signals, in particular chaotic and stochastic signals, is the ability to accurately capture the time-voltage 
series as it occurs. Oversampling scopes use a periodic sampler to create an effective larger bandwidth, 
which masks any deviation from an ideal periodic signal as occurs in chaotic and stochastic signals. With 
the aid of extremely high-sampling rates (200 GS/s) and large memory (1 GB), an accurate measurement 
of time-voltage series can be captured and analyzed. 

 
Figure 1: DPO77002SX Oscilloscope. Sampling body 
and display output. Two 33 GHz sampling heads on 
left. 70 GHz sampling head on right. 

 

The DPO77002SX is a 2+1 channel oscilloscope sampling at 200 GS/s using Tektronix patented time-
interleaving technique. It has an input referred noise level of 5 mV.  Channels 1 and 2 divide the sampler 
between two signals in order to provide two 33 GHz BW measurements with signal measurements up to 
6 V on a standard RF 50 Ohm connection.  This enables direct comparison of two uncorrelated signals in 
real time. Below is an example of measurement of two 30 GHz signals. Th instrument is able to capture 
both at full bandwidth and display any non-coherence between them. 



 
 

(a) (b) 
Figure 2: (a) Measurement of two 30 GHz signals. Instrument is capable of capturing non-coherence 
of signals. (b) Measurement of the noise floor of the 33 GHz channel. 

 

Highest speed measurements are performed with the 200 GS/s, 70 GHz BW measurement head. The 
precision head achieves high-speed, partly through reduced amplitude (300mV), however is able to 
achieve 4.5 bits of resolution at 70 Ghz. Key to the impact of this instrument is the integration with mm-
wave and high-speed circuits.  The instrument has been installed to connect directly to our mm-wave 
probe station, where measurements of 3-300 Ghz can be made.  The instrument will be used to measure 
the ultra-wide band signals down converted from 220 and 300 GHz radios, the output of 40 GS/s track-
and-hold circuits in advanced SiGe as well as time-voltage series of noisy and chaotic oscillators and 
devices. The figure below shows a measurement of a 50 GHs signal with the high-speed sampling head 
and the unit with the mm-wave measurement system at NCSU. 

 

 
(a) (b) 

Figure 3: (a) Measurement of 50 GHz signal by high-speed sampling head. (b) Integration of 
instrument with NCSU mm-wave systems. 

 


